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Abstract 
The drag flick technique in field hockey is an important ‘weapon’ for scoring. Unfortunately, especially younger 
sportsmen often drop out when training the drag flick. A training tool was developed to improve the drag flick 
technique, to decrease the load on the body during the drag flick, and to increase the fun factor. A survey showed that 
trainers and hockey players were positive about the tool on all of the three aspects. Video analysis showed that 
training the drag flick with the tool reduced the load on the lower back. There was no difference in ground reaction 
force.
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
In field hockey, the penalty corner is a very important game situation. This is evidenced by the fact 
that at international level one third of the penalties results in a goal [1,2]. Compared to hitting or push-
shooting the ball towards the goal, the drag flick is the most efficient technique when playing a penalty 
corner [3,4,5]. It is used by players at all levels of field hockey, from amateurs to international top level.   
The drag flick is a very complicated technique to learn. It requires coordination, strength and timing 
and may take years to master it. In addition, it is heavy to train and a serious burden to the body.  
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Especially young hockey players have difficulty in training the technique, and consequently, do not 
have the success experience needed to enjoy (fun factor) the training. Because of these aspects younger 
sportsmen often drop out when training the drag flick.  
Since this technique is so difficult to learn, it is important to develop a trainings method with which the 
drag flick can be trained at a young age. In collaboration with The Hague University (Industrial Product 
Design), Sleeppush.nl (not for profit foundation) has developed a tool (DragFlickTrainingTool (DFTT)) 
and a training method for training the drag flick penalty corner. In this combination of tool and training 
method, the ball is placed on a table and guides the movement of the ball while performing the drag flick. 
The aim of the tool and training method is: 
x to improve the drag flick technique, and consequently the level of the Dutch field hockey players; 
x to decrease the load on the ankle, knee, back, shoulder and wrist during the drag flick; 
x to increase the fun factor for young hockey players learning the drag flick technique. 
In this study Sleeppush.nl, The Hague University (Human Kinetic Technology) and InnoSportNL have 
collaborated to test the prototype with hockey players (12-18 years). The Royal Dutch Hockey Federation 
(KNHB) supports this development. The aim of the study was to investigate whether the training method 
with the DFTT improves the performance of the drag flick, reduces the load on the body during training, 
and increases the fun factor.  
In a first part of the study, the training method was investigated by means of a questionnaire among 
hockey trainers and players. In a second part of the study, ground reaction force of the standing leg was 
measured while performing  the drag flick technique with and without using the tool in order to measure 
the load. Practical experience shows that the drag flick gives the most injuries and results in the heaviest 
load on the ankle and knee. Therefore, the knee and ankle angle will be measured.  Results will show 
whether the prototype needs further improvement.  
The hypothesis is that the knee-angle of the standing leg during performance of the drag flick with the 
DFTT will be smaller (less flexion of the knee is needed because the ball is higher with the DFTT) and 
the ground reaction force will be lower. Moreover, less maximal dorsiflexion of the ankle is expected 
during performance of the drag flick with the DFTT (as a consequence of the reduced knee flexion). 
2. Method 
2.1 Part 1 Survey hockey trainers and players 
Participants: Fifty-nine hockey trainers with 1-30 years of training experience, and 37 hockey players 
(12-18 years old) participated in the study. 
Procedure: The DFTT was introduced at 11 different hockey clubs in the Netherlands. The trainers of 
the hockey clubs were trained in using the training method with the DFTT by experts of Sleeppush.nl. 
After the training the trainers completed a questionnaire. Subsequently, the trainers gave the training with 
the DFTT to the hockey youth. After a training of 2-8 weeks the hockey players completed a 
questionnaire.  
The questionnaires contained items that measured the effect of the training method with the DFTT on 
performance of the drag flick, load on the body and the fun factor.  
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2.2 Part 2 Measurement of ground reaction force and angles
 Participants: Seven hockey players (2 females and 5 males, 12-18 years old) participated in the study. 
Procedure: All measurements were carried out in the movement analysis lab of the Hague University. 
After a warming-up, the hockey players performed 6 drag flicks at sub maximal intensity, 3 with and 3 
without the DFTT. A Bushnell speed gun radar (model: 10-1900,1911,1925) (accuracy two Km/h) 
captured the speed of the ball. In all of the 6 trials the velocity of the ball was within a range of 10 Km/h. 
The total ground reaction force (GRFtot) and its components (GRFx, GRFy, GRFz) were measured with a 
force plate (AMTI OR6-7-1000) sampling at 500 Hz (fig. 1). The y-axis of the force plate was parallel 
with the shooting direction. The drag flick movement commenced once the front foot contacted the force 
plate.
Five markers were attached to anatomical landmarks (caput metatarsale V, malleolus lateralis, 
trochanter major (TM), the centre of the knee joint (art. genus) (AG) and the centre of the shoulder joint 
(art. Humeri) (AH)). Camera 1 (sample rate 50 Hz) captured the sagittal plane of the front leg, of the 
participant, during the drag flick. The maximum knee flexion (KF), and ankle dorsiflexion (DF) angle 
were computed. In addition, camera 2 (sample rate 50 Hz) captured the frontal plane of the participant 
during the drag flick. To get an indication of the maximum angle of the hip (HIP), the angle between the 
KJ, TM and AH was computed. To get an indication of the maximum trunk angle (Trunk), the angle 
between the TM and AH related to the horizontal was computed. The KF, DF and the HIP were computed 
for the front leg only. All the angles were calculated with the use of V2C software (developed  by the 
department of Human KineticTechnology The Hague University).   
For each parameters the average of the three trials with DFTT, and the average of the three trials 
without DFTT were calculated (means and standard deviations). Statistical analysis was carried out using 
SPSS v.16 software (SPSS Inc., Chicago, IL, United States). To analyse the difference between the study 
parameters with an without the DFTT,  paired t-tests were done. 
Fig. 1. A part of the experimental setup with DFTT (1) and the force plate (2) 
3. Results 
3.1 Part 1 Survey hockey trainers and players 
All trainers completed the survey. Level of expertise differed between one and 30 years of training 
experience. The most experienced trainers (30 years of experience) had given up to 15 years of specific 
1
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drag flick training. In addition, all young hockey players completed the survey. Thirty-four people had 
over four years of hockey experience. Thirty-two people indicated to train three or more times a week, 
five people indicated to train every other week or once a week. Twenty-two people indicated to never or 
almost never train the drag flick.  
Performance of the drag flick: All trainers indicated that the DFTT is easy to use, of which 52 trainers 
indicated to use the DFTT regularly. Twenty-seven players indicated that with the DFTT it was easier for 
them to learn the drag flick. Only two players indicated that the DFTT did not improve the drag flick. The 
rest of the players indicated that they could not respond to this.  
Load on the body: All trainers indicated to expect that the DFTT would reduce the load on the body. 
Thirty-five trainers expected fewer load on the ankle, 39 trainers expected fewer load on the knee, 24 
trainers indicated that the load on the hip would be less, and thirty-seven trainers indicated that the load 
on the back would be less (multiple responses were possible). 
Of the 17 players who indicated experiencing pain somewhere during the drag flick training without 
DFTT, 14 indicated that the training with DFTT was painless. 
Fun factor: Fifty-nine trainers expected that players would enjoy the drag flick training more. Indeed, 
twenty-nine players indicated to enjoy the drag flick training with DFTT more, whereas 8 players 
indicated not to experience any differences. Nineteen players indicated that the lighter movement was part 
of the fact that they enjoyed it more. Twenty-five people indicated that the drag flick became easier with 
the DFTT and therefore more fun.  
3.2 Part 2 Measurement of ground reaction force and angles 
When comparing all maximum angles of the parameters (at the moment the front foot contacted the 
force plate), with and without DFTT, the HIP showed a significant difference (with DFTT 85˚ ± 11, 
without DFTT 75˚ ± 11). The HIP was less flexed with the DFTT. Also a significant difference was 
observed in the Trunk (with DFTT 21˚ ± 9, without DFTT 9˚ ± 8). The Trunk was more vertical with the 
DFTT. Al the other angles measured were similar with and without the DFTT (table 1).  
Figure 2 shows an example of the components and the total ground reaction force (GRFx,GRFy, 
GRFz, GRFtot), with and without DFTT of the front leg from one participant. No significant differences 
were found comparing each parameter with and without DFTT (Table 1). 
Table 1. Angle parameters and the ground reaction force ± SD with and without DFTT 
 DF (˚) KF(˚) HIP(˚) Trunk(˚) GRFx (N) GRFy (N) GRFz (N) GRFtot (N) 
Without 
DFTT 111±11 128±12 75±11* 9±8* 138±43 -362±94 983±217 1030±214 
With
DFTT 111±11 131±13 85 ±11* 21±9* 162±68 -358±115 954±256 1020±280 
*Significant differences with or without DFTT at p < 0,05. 
Where DF=maximum ankle dorsiflexion; KF=maximum knee flexion; HIP=indication of the angle of the hip; Trunk=indication of 
the angle of the trunk related to the horizontal; GRFx=x-component ground reaction force; GRFy=y-component ground reaction 
force; GRFz=z-component ground reaction force; GRFtot=total ground reaction force 
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Fig 2. An example of the ground reaction force (GRF) and the component peaks (x, y, z of ) with and without DFTT, from one 
participant
4. Discussion 
Performance of the drag flick: From the surveys, it can be concluded that all trainers believe the DFTT 
will improve the training of the drag flick. In addition, the majority of the players believe that the DFTT 
improves the drag flick training. This could further be confirmed by a survey after a sufficient amount of 
training.  
During training of the drag flick with the DFTT placement of the ball is elevated due to the DFTT, and 
therefore the stick also moves along the DFTT. This changes the HIP and the Trunk during the drag flick 
and consequently the coordination. Therefore, the drag flick should also be trained without the DFTT. 
The DFTT could be used to practice the drag flick, but should always be used in combination with 
training the drag flick without DFTT. Future research could investigate whether training the drag flick 
with the DFTT will also improve the drag flick technique in regular hockey games.   
Load on the body: From the surveys can be concluded that all trainers believe that the DFTT will 
decrease the load on the body. They particularly indicated that the load will be reduced on ankle, knee, 
hip and trunk. Moreover, experienced pain during normal drag flick performance can be relieved by 
training with the DFTT. The majority of players who experienced pain during training the drag flick, 
indicated that this pain was relieved during drag flick training with the DFTT. Whether this would also 
last on the long term could be investigated after a sufficient amount of training with the DFTT. 
The more horizontal the trunk the more load it puts on the lower back (the vertical position is the least 
straining). Results showed that with the DFTT the hip was significantly less flexed then without the 
DFTT. Moreover, the trunk was more vertical during training of the drag flick with the DFTT. This 
suggests that the load on the lower back is reduced when training the drag flick with the DFTT. It should 
be noted however, that the measurement of these two parameters was an approximation of the reality. 
This was due to the fact that the whole movement exceeded the two-dimensional measurement of the 
sagittal and frontal plane. Moreover, it was assumed that the trunk is a rigid segment, while in reality this 
is not the case.  
 Results showed no difference of the ground reaction force with and without the DFTT. This indicates 
that there was no change of external forces on the body when performing the drag flick with the DFTT. 
This suggests that the intensity of the movement did not change. However, since results showed that the 
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trunk was more vertical during drag flick with the DFTT, the eventual influence of the forces within the 
body could be more positive with the DFTT.  
It is important to note that the hockey players performed the experimental trials at sub maximal 
intensity. Further research could show whether drag flick performance with the DFTT at maximal 
intensity will influence the dynamics and kinematics.  
Fun factor: Both trainers and hockey players indicated that training with the DFTT increased the fun 
factor. According to the players, the fact that the DFTT made the training easier and the movement 
lighter, was part of the fact that they enjoyed it more.   
4. Conclusion 
From the surveys among hockey trainers and players, it can be concluded that training the drag flick 
with DFTT increased the performance of the drag flick, decreased the load on the body, and increased the 
fun factor. Measurements, at sub maximal intensity, showed that the drag flick with DFTT reduced the 
load on the lower back. The ground reaction force during performance of the drag flick did not differ 
between drag flick performance with and without DFTT. Long term effects of the DFTT on performance 
of the drag flick could be investigated in the future. In addition, future research could show whether drag 
flick performance with the DFTT at maximal intensity will influence the dynamics and kinematics.  
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